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ABSTRACT: Objectives of this paper are to investigate the effect of roughness of micro-
hatching tubes on the absorption performance and to develop on experimental correlation of
Nusselt as a function of the roughness. Three different micro-scale hatched tubes and a bare
tube were tested in the present experiment. H:O/LiBr solution is used as working fluid. It
was found that absorption performance of micro-scale hatched tubes were improved upto 2
times with an error band of £25% compared with the bare tube. An experimental correlation
of Nusselt was developed as a function of the roughness.

Key words: Roughness(# & >1), H:O/LiBr, Performance improvement(-3% 34), Ahsorber(&%
71}, Micro-scale hatched tubes(vl 4% Hd )

R Nu : Nusselt %, {2(1*/g)""*}/%
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d #9 WA [m] Rer : film Reynolds =, 4/ ¢, I'= (#2511 /2)/L
g FYNEE [m/Sz] T cew [l

h AHEAF kW/m” - K] U 24354 [kW/m?- K]

H des (kik

k %32‘125[ {k\f’j/m K] ’ o [WS] ol x iBr A2 9

3 sl 2ol [l x ¢ HO/ABr £9 %% [LiBr 8% %]

m o ALFH [ka/s] aslA 25

N = Erow)d F

D 2R A% [mYs)

DA AF [kg/m - s]
'A% [kg/m’]
CEAAZY) [pm]

t Corresponding author
Tel.: +82-31-201-2990; fax: +82-31-201-2990
E-mail address: ytkang@khu.ac.kr

mD R



ol
e

ol

642

o)

St A}

B

- B
) =

RS
: H:O/LiBr &<

cw

sol

Aduzy A3
oA 8 7kA FAE 7t
o] E S wWE v
, B8 JA7tEe AMEL

=
Gl

Al 2

rO

ot w

2

=
>
>
olo
Ao ot

o

o
Mo to B

"
od o

fu Koo oy

o I
24 o o

-

N
b!
s

&

M 2 o

48

2 e ag Jo

2

-~
-

bl
X
riv N
)

o oR Yy R
o |0 o My 2 ofn

= S
o I {n
o kU mju
2 1T e
H1 o rlr

2
2

o g7l AAC 2
=24 gdrez
4
a2 AgYe] FRHoz AMAA FE
2 std dueEPol AT A%
B, dfe KR AFEFINE VoA
shejo} ot

3ot TP FF/7 FRYoI-2)
471 A fFstA FRHn Yot A2

N

pEwlol= % R}
g olgdn dx AWY

i
ol

1

24
510
A3

e

R
]

Fole £ d 2 2ANSAFE AFY B
g oluz gl WEe] A5How & HMA

A

o) AFs} 7R Aolo] ¥ EYEL AT

SF:

(o]

. v}z

bt R

- 748 H

g Fggode o 717F g7
3t} 71X F AN 7 71 BA7F 87
ey gitdor AFEFIIRTGE JIFEFT
7b AARANA gojstrt. 53] FEYol/EAN
Hojd 4 2 EAALANTE ATHe 71T
Fool Be 4393 A7 EEtA AAHD

ik

2189 =
o
=248 =
i

=]
-

[e]

AAN7E Wiel Ax=Hu e,
A7} masfgo] Kang et al @l Ueh}
o} o]ZA FFr1Y AFE FAANPoEA
Pato] we ArbAg, ARG FH ZAE

e b 32wk

o] HA WA
AA AFA HEA

Aol A2 & A2

=

A¥A9 AFEE Fig. 1% 2o F5719
Wi APdid AdB 408 482 FHE
ozt @3 APFA A Aole 7EFAE
gt3 W ol GANEE BUHZ Y457 FUH
of A2 Z g AU A 9 #S T Wt

=2
=]
5

Thermostat

Heat exchanger
—— e

oo § [B]
E L 7]

Manomd

flow
ter

Massl|
me

Powered
valve

ter
Volume flow
meter

Pump
748

Cooling water  Vapor generation
Heater [ 77
;;;};}I Controller

Fig. 1 Schemetic diagram of the experimental

Inverter

Ll

/)

apparatus.



oladd ddwe EHAANC 0 FrEde 54 643

eRe o g FE
YPEEE IRHA HIAE A YFEE
AAE AN 4YFH Yro] dnds)E 47
sk @

gdo 228 AYxe 222 HAEY 2
AYola Yt 2 LR A HPA
+02Ceo|th. duerE 3 dAHLEE ¢F
A fRe AFEFIZ FY A Az A
FrZFA oalM AFFFo HAHH HAH
Ao ezt £01%°ltth

FEF7IANA RAAA o] EH
2A d9daz dojAa 24719 #e EW
Az AAEM A 240A Bo Wol HX g
g Sy ge) oA HArh {49 2%
AFEFY Ao Sddde] HxE
AFEAzN NEH ATt EF gkl
gt £ sEEAHE YA AFEFR
25 A Atole] Fhol] FFUHE HXFH
PEE ojfsle] 2 F FHEAE °) &3ty
ZAFAY. HEAY sEFHLAE £0.02%

T

o ot 2 rir

off W o ol rr 2 o K

(2 £ /|-

| 500m Valve

| Solution
l

solution distributor T

solin

Drippng Containment
o——RTD

Fig. 2 Test section.

&) s molA Hrth sHRd 1l &
714y & sEe N FFVIE FHE
co] FENE B4 FYsEe WAF
& &y 9 ol HIFAARE #
ste] F4dch fddE AWEAHAG P

E /e A g3 dloly #HE H7HA
7+ B9 AFPYEZE F7E dlod BS
9 Py BAFh F579 uiR oY
Z71a48 e AFAC s Ao
094kPaZ FXEHH ol FF7] WE
A9 Az HAdYEAZA SAHAT gHA
EA oatE *£02%°]lth, dhEo] T SdLe B
ZEARAZ AX $AHZ o3 FFe Eu
g1 Fdc &9 FFL AlzdE 79
HEo oA zEE.

Fig. 2o A@% 9 MF= Wz 3 £49
2x27 Aol veh} U3 Fig. 39 & 2¥
oA A" J#I #24 FHS EHHAo] Wlu
o] gt} Fig. 4ol& #24 FE9 =d#e §49
g EAol vy Ao W9 A YT
21 Ao AR AHFFAN A FFo) FA
Ho 2HoxE +005%0ith B AFoA AL
d Uae opFd sHEE dx g& FHoIH,
2B FW 60°9 YAHPoR F3 UE F
o] Fo|E & 7tFE FHo|th #6003 #24 FEE
Z+Zh #600 2 #24H A}XE RHE J1EE FE
ot} mAdA AIT Wi 715E8H zAHY
A¥ZzAZ0] Table 13 Table 201 ZZ A H
o] 9ot

3L HE of o lo g W
18
e

e o
>

o o

1o R 0 rfo S ofe a2 kU N

Fig. 3 Bare tube and #24 tube.

AVAVAVAVAVAVAVS

Rolet #24

Fig. 4 Sectional diagram of rolet and #24 tube.



il

ay

12

Table 1 Geometric conditions of micro—hatched tubes

Tube Charactericstics Roughness ( #m) Shape
Bare - 0 .
Rolet G d 11.359 copper circular tube

o roove di:00149m  do:00160m
#600 Grooved with sandpaper #600 0.386 Length : 05m Helix angle : 60°
#24 Grooved with sandpaper #24 6.968

Table 2 Experimental conditions

Inlet conecntration of solution (%)
Inlet temperature of solution (‘C)
Inlet temperature of cooling water (C)
Internal pressure (kPa)

55 58 61

36 41 46

24 28 32
0.94
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